PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-31 9619 

(43)Date of publication of application : 31.10.2002 



(51)InLCL H01L 21/768 

H01L 21/28 
H01L 21/3065 



(21 Application number : 2001-123300 
(22)Date of filing : 20.04.2001 



(71) Applicant : MATSUSHITA ELECTRIC IND CO LTD 

(72) Inventor : YAMANAKA MICHINARI 

YAMASHITA TAKESHI 



(54) SEMICONDUCTOR DEVICE AND ETCHING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an etching method, by which the 
accuracy of a connection hole or end point control of the connecting hole can be 
enhanced and occurrence of defects in a semiconductor device can be 
suppressed, and to provide a semiconductor device in which defects are 
suppressed. 

SOLUTION: Firstly, a laminated film 10 composed of a protective film 3 and an 
insulating film 4 is formed on a substrate 1 , having a contact region 2a and a non- 
contact region 2b. Then the connecting hole 8 is formed in the laminated film 10 
on the contact region 2a, and at the same time, dummy connection holes 9 are 
formed in the laminated film 1 0 on the non-contact region 2b. 
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-CgE3K7L«r^i-5B8<z>R IE-La gtov^RWt 
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? hmmcm-tzx 5«$nr*j^ ¥«#Ssh<z>ihi 

ffl^fl^2 O^SilbT^^V-^^ h^i«2 2 b^jg-1-^ 

so £?Mj&£tix&>o % *m#mm<omi&mmzftj*\*t£ 
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[0060] z<D£?\z*&m<Dmm2izt>*frz¥m» 
ffiH29ic£oxmum (s2/sd £ftH9-r3^£ 

[0 0 6 1 ] (Hi£<7)^fi 3 ) &^*$S^<7mffi Wfcfi 
3 lC7^5¥^#tcoV>T|2l 3 £#f$ Lfcjtf <blft^1- 
5 0 EI 3 H ^^<7)^C0^3{C^^6^^H 

[0 0 6 2] HI 3 CO^JtC^i" J: ? *2lJfc<7^ffil 3 

mttmrthfr^mk^wimm i 2 0. 130, ho 

*$J;t/l 5 0£«ilLTliJ&Lfct><7>T*fc5o ft**, * 

rm^mmmi 2oi»s#s«i 1 o^k^ji £*l 

[0 0 6 3] m 3 CD#JT*I1 iBIftS 12011 Hi 
LfciB»«2 t^iOt)OTfc^o SMMl 2 0<Dft2f& 
H ^l<o@Ffl|fe^JRl 2 3»*l, v^V^/u^v- 
^iaot, CuiBj»-C^S^IKi(Z5SE*^^- 
>1 2 143i(;S2 0gaS^-yi 2 2«:Mt5: 

1 2 2[i^ — — ^T?^ * > b'<* — Zsk\t^ 

5 0 M&m 1 2 otei^-c mi-e^L/ciami 2^ 

SSl l 2 l*sBtHbfc««dS=« 

[0 0 6 4] * fc, PRRJl 130(1 Hi ( f ) Xtf L 

fcgans (iMio) tmm<Dh<Dxthz> 0 ia»si 

3 0WMH mi (a) - (f) -c^LfcxgKsjic 

fcXglC £ o XfttefrtlXlo V , ^ S -»8WL 1 3 2 & 

3 4co^idj:o'r«giBSi 3 5^«tt, saa 

il 2 0^IlOE^^->l 2 lWEJItfClfcj&s&C 

[0 0 6 5] 1 3 l«Cuia»"t^fi8Six^:«3 0iEi» 
^-VT^^ 13 3fig20iMWT^6 0 * 
fc. 1 3 5«SaS£7Ll 3 4T^^$tL^^^^, 1 

3 6tt^-«8BLl 3 2-C^fiK$nfc^^-^7^-e 

fc^o 3oi:*5^rn *2 0>ia»/** — ^ 1 

3 l^imuia^ny^^ *r*t«* 

[0 0 6 6] gagfUf 1 4 0 4>B 1 ( f ) "C* LfcERS 
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(Wio) £l^«<z>fc<0-C*>6o K»«14O<0» 
fiKfcEll (a) ~~ (f) -C^UfcXStciplSfcXSJcj; 
oTtr/^tiT^^o ^cotztb, ^ S -SMJHFL l 4 2 & 

&<D*yr^ykftmmcmi&£tix*s*), wu 

5 35S«ttTiB«lH 1 3 0(D^3(Dia^^^-^l 3 ltd 

[0 0 6 7] 145 tt»jRTL 1 4 4 
7^, 1 4 6tt^^-8«?Ll 4 2"C»rilSiXfc^5- 
10 7??. l 4 3tt»3<7?JBIHI&»IR"efcSo iB»JBl 4 

o(c*>^t*>, cugE»-c»*sn^:»4<ogaj»>"«^- 

y 14 lVBBilfcW^ay^^ b«*t4»), 

[0 0 6 8] 1 5 0 H HI 2 ( f ) LfclEi&l 

J§ («li2 0) ^«0^©tfcSo Eiiil5 0(O 
JgfSH (112 (a) - (f) T^L/cX^^^CfcXS 

20 1 5 0^*3V>"Ct»jtt7Ll 5 4©MiaoT»SIl 
5 5j&s«ut. ib^ji 1 4 0C0^4(^ia^^— >1 4 1 

[0 0 6 9] 155 tt»jR7L 1 5 4 "C^^tt^JK^ 
15 6fi^>«Wll5 2t»*Snfc^- 

i5 3ii»4©iBWW-e*>6o Iannis 

0K*5^Tfc, C uSaHT^^$tby*c^5<^gE^^- 

yi5i &mtu\*itm&&=>'* * hm&btzy). 
[oo7o] *nm<nmmt3\zfrfrz>¥m 

30 Ml ^7^13 5, 14 5M1 5 5(D±^ 

5e *nm<DMm3\zfrfrz*mfcmmz&^x^ m 
Tm<DMt&m 1 2 oj^^cDian® 1 3 0, i4o^i^ 

15 0(1 ^*x<fc D hTm<D=*>? ? h^«co_h^r(c{4 
3 5, 1 4 5Ml5 5^lt, 

m<nW3&M 1 2 O^^Eii 1 3 0, uoiB^i 
(Dl^wsit, :ni:m^^^7^i3 6, 1 

40 4 6^it/l 5 6 ^tttV^o 

[0071] 13 ^^jT^fi, ^r^i-ffiH-r^iaii^ 1 3 
o^t/iBiBIS 1 4 o^v>TH ifiiB^^ — > (131 

xiiui) ^t'yf (pixfiP2) mmi 

Wy^X*) <ffl££tlX\,*Z> 0 *fc. IBiSSl 

3 o&tfga*!Uf 1 4 0 {-^(t btit^y ^ —mmi 1 3 2 

£l^a l 3 0^1 4 0Oi o\zMZM'<9 — y^tVfP 
1MP2^0. 8 0 ium^T^ + r^S^TS^^^T 

50 60 



(9) 



4*B8 2002-319619 



15 

[0 0 7 2] ±«^fflE-rSiaj»J» 1 5 0 Kifc^ 

niai 5 o\z®rtt>tifty$-mmii 5 2^, 

1 55 ±0fcBBP«O***?L-C«**nr^5. Zti 
tt* SBSIJSi 5 O^JzptciMS^^-^^fcfs/^p 3# 

0. 8 0 /i m X 9*£^±Jf lC*3l/>Tte x -^-T^on — 
[00 7 3] (HftO^ffi 4 ) 3fctC*|SM^*ll6^»ffi 

[0 0 7 4] **Jlil*SllfcO»ll84lJ:^53:y^^^ 
^fjj&h. = hmft4 2\z.mrz&ffi&4Q* 

%ti#><D^y?-> -e £> $ o 

[0 0 7 5] $fc1\ HI 4 ( a ) (DW-^-T £ 9 tC, > 

3 i±izm&£titci%mm3 6 »ig3 6±i:M 

$ttfc*6i^lK3 8 £ri><b#5ffi/iBl4 4&Mj&-rz> 0 ft 
4b\ 14 (a) ©0»Jt?tt, t6»R3 8CO±td(i, «H*<D 
»«57L4 0*5j:tF^^-»3R7L4 l©/^-y»ft«r# 

[0 0 7 6] IU4 (a) (O0fjT*fi. g«3 1 _h[Cli, ^ 
^ftttfcS 3 2 , ftMm 37, LDD (Lightly doped 
Drain) Jf 3 3 , y-Mi3 4Mt>f K")^-/>3 

4 3 btiiZo 

[0 0 7 7] &mm3 6*3<tt^*6JglJK3 8 ft CVD^ 

»l:iotM**itv^5, 0 4 (a) <&MT-fi«SK 

3 6(t S i3N4-CMStLtS iN7>ft-t?*>5. 

. *:<Di&S i C. SiOC, S i C 
14 (a) <Z>0mi. M3 8I1S iOzlT 
■tOffllS i ON, S i OC, S i OF. ^SWM***:** 

[0078] au mm<DMni tmm^ &mm3 e 

£tHK 3 8 J: 9 t>m f^>^i££a s i§< ft* £ 5 
V>Tt>. 1 0)^^ #1 L t riJS 3 6 ^ J: l/iil 3 8 
[0 0 7 9] WC, 14 (b) <Dm\^-$~& ?l-> ^> 
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CO<^^^(^, ^3y^^hi«43±^W44(:y 
5H*«?L4 l Sr^fifc-fSo fc*s. SMJHFL4 OttftKfc: 
l*«Rfi^i«S*t<5ri^ H4«c*3V^Ttt*-o««TLo 

[0 0 8 0] 14 (b) gilL4 0«*i: 

g^jK7L4 0S^^-SJK7L4 lit ^X-7x y fy 

10 ^ft«=tt**tt«>i« v ^jfcfUcKS ^nti^ 0 

[00 8 1] £fc, 14 (b) <0«T?«\ ^s-smrl 
4 1(4, Sefe^JKIBl-e^Lfet^^lPJW^, «itt 

[6]©xyfy^as^, ^5HR«ft4 1 ft <z> 

^>y^^^5is<h^iti^i-6<t. 14 (b) owc^-r 

T> 14 (c) {c^i-J: 5*-^5-»«?L4 1 <Djj&» 
20 Jj^7L4 OiO fc-!?.<«»BI3 6K£JSrf 5 0 

[0 0 8 2] ^m<OJ»1R 4 tC4o V >T}g£fc<7) ^ ^ -ftjffi 
7L4 l F^t'^f^DP 4 DP4li^^P 

?L40r B ^t o ^fHP4^Lt, DP4gHP4^jJ 
5<t5l^t5^fftt<, ^ (HP 

4-0. 0 2 Mm) irfeSct 5J-R3fei-SOdSfiF*L 

v\ *li^6o^ffi4tc*5v^rfc»iR^L4 o ty^ 

30 [0 0 8 3] iot, ^HJg(7)?F^4{C*5V>T 1 b. 14 
(c) tc^J: 5Jc^^-»«c7L4 1 oj£asfiUMt3 6 

N*«*, N 2 ^^ N COM, CO + M, NO|g 
NO^Tfef^BUMT^^o r^fc^. 14 

(b) ^t>84 (c) ^xejc^sv^r, »^;ttattiS3t 

[0 0 8 4] #ctc, 14 (d) iw^-Ti^tc, j»jft«rtlk 

mL^, V7 4^v^>y&w*&mm3 s 

3 6i:coa«lt^fi5</j:-5J:5(3:aE5EU. IP*>. ^SJ^ 
3 6 J; "9 h&mm3 8W^, ^y^-X^afltdS** < 
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itn£lfc^SC£7)^B^ft;i£ 0 HUlU^*h3 9 
?>l*35£:firft5o 
[0 0 8 5] ^<D&, 04 (e) (-^-r J: 0 IC, gc$£?L 
4 0OJiEJcBWLrv^6«8IR3 6£ K7^^7f>^ 

ifclc J; 0«IBHFL4 0*5i:t/y S -S8BL4 1 Of*^^ 

[0 0 8 6] ro<t 5^HJ6^ffi4(^^^S^ft: 
£«<0«i6#**fflv\h,tf. »*7L4 0dS«aW3 6<D 

[0 0 8 7] tfcfC, ^Jfi<0^ffi4^^^^*fls:^B 20 

^ov^riawi"6o _bi£^0 4 (e) tc^-rj:5t-, * 
^tt^7Kffi4Jcd^5¥«flc36Btt, S«3iJi^, * 
(^^ 42t, y-h®^3 

4^, hm«o«»cRftb*tfcih>r k**- /V3 

R3 6t, ^S^3 6$:g9$»3 8 fc, 8^7^ 
4 5£, ^^-^7^4 6 i:^M$ixfctWT*fc5o 
[0 0 8 8] :©5*)ftiB3 6li, y-M!3 4, 
1M K** — /V-3 5&t/^«»a:8fc««4 2?)'>ft< £ 

4 5 ttttR 3 8 Rtfi&mm 3 6 LT^ttftlt 

[0 0 8 9] r.(DJ: 5(c*Sll6<^7Kffi4tc^^6 2 l & »fr 
13 2^Wi*t^V^t)^)^j:oTV^o *rc, 40 

[0 0 9 0] (^tfitf^tt 5 ) 8c^^^0^ifi<D7^ffi 
T*&5 0 so 
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[0 0 9 1 ] ^W^^Hffi<^>^5{C^?!i^^y^^y 

[0 0 9 2] 5tei\ 0 5 ( a ) CO^JtC^-T J: 0 IC, n> 
h««6 2W*3^^ h««6 3^ttSM 
5 1 ±M Jg|£ $ JxfcfiMK 56i:, «fi|K 5 61CM 
Sttfc«Wl5 8 4^P)65«i«6 4 4:^i"5 0 r 
OXatt, 0 4 (a) ^L^xati^^-efcs, ft 

05 (a) <D0IJ(C*3^Tt>, tt»*5 8©J:l:, % 

l">>* h 5 9 3&s»«*n-CV^6 0 
[0 0 9 3] 0 5 (a) (DWCfc^T'bs 5 1 ±{C 

tt, ^«i!5 2, #8t/§5 7, LDD (Lightly 
doped Drain) 153, ht^5 4 2fcWNf K">* 

— 5 5 flSRlt btu"C*5 9 , *tf> JbKUWlR 6 4 tm$L 

WI5 2dSSttSUfcffi«^=r^^^ h®« (7*e« 
tfcftflWt) 6 2 £ ft 9 , 5 7 

W (IB^5MII««) 6 3£ft5 Q ft 

SB|5 6 fc|g4T^LfctK»Bl3 6 tmm<Dh<DXh 
•9, »»K5 8 tH4T^U7^16»iK3 8 t^Wt^ 

[0 0 9 4] ^(- s 0 5 (b) ^JtC^-Ti; ^> 
hfi»6 2±coa»I»6 4^jR?L6 0«r»*i"5 

5-SM8?L6 l &M&rrz>o ft*5> 0 ttjIIRK: 

[0095] 05 (b) <nm\z&\,>xi>. SSc7L6 0co 

»ritt^5-«*?L6 KOWrtfcWt, 04 (b) (DUm 

[0 0 9 6]^i«l5C^^lt ^^-SfJRTL 
I E-La gt-J: 19, ^^-^7L6 1 <Di££Jjfa<D3L 

ym&zy hm< ft5o t^o-c, *5a£<D7ej8^i3v^T 
^04 ( c ) -mmi 6 i (Djjfrmm 

7L6 0 ± «9 (>f<ftRR5 6icmiM1-Z 0 

[0097] ^mmcomm5\c^-xy^—mmLe i 

(7)riPi^Dd2, S^c?L6 OOP^P^^rH d 2 t-rz> 
Dd2f±Hd2J:t) b±Z < . Mttma-ZD d 2 ^ 
(Hd2 + 0. 0 2/im) % ^(C^D d 2 ^ (H d 2 + 
0. l/im) i:ftS«t 5(-R56-rso^»*bv\ 
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[0098] *$£m<Dmmnz&^x* y^-m 

1 ffl<Dtf*y3-&DP5t1rZ>t, DP5I1 DP 
5^ (Hd2 + 0. 02m m) t h & 0 ^WtfelT Z> <K 
^#£L<, #(C(iDP5^ (Hd2 + 0. lum) t 

^-&mi6 1 tin* ztib&&t>itizfflnm&mfc± 

[0 0 9 9] *M1&<Dftm5\C&\,^Xhm5 (c) \C» 

tJ:^:, y^-mmne l cojg^^s etciUiii- 10 

/^Xv^m^N^ CNfSft, CN + i 

ft, NO*^^$r^B(-^ttlT-t 5o r<£>fc#>, El 5 
(b) a>b(U5 (c) C0XSic^oV>rt>, ^^ttite^ 

[0 10 0] HI 5 (d) tc^-TJ: 9*-. *&/&£r^ 

5 6j;nifell5 8 0*^ ^^>^iiffi^*:£< 
ft* J: olc^yT-^W&ft&^lsX, HMK^^ 20 

714 0(0^^^^^, ^it^ig^yci^^icW: 

^\Z-UV* Y 5 9<£>|&6fe£ff 9o 
[0101] ^rCD^ HI 5 ( e ) Id^T <fc 0 iC, g^TL 

6 0<Dj£lC^mLT^<5{fc^l5 6 * Y^J^-y^^y 

8HC<fc9g^?L6 0:fcJ;tf^~^:?L6 1 (Dfom^m 

m&&n*3zm'r%o ^ 9 *nm<oi&m 5 30 

S^ft^B^tbaaSo ft**. r<DX^|H4 (e) 
^L/cX^£!1^T*fcSo 

[0102] ^(D£o{^mmmm5{cfrfr%^m& 
mm<Dm^m^m^^^t^x^xh, mmneo& 

z.k&xzz> 0 iot, i&m<D£ 
m 5 2\z^&&$icz><D£:mm-rz)^ t&x$, 40 

[0103] *nm<DBm5^frfrz¥mfcmm 

l-o^Ttft^-T5 0 _biz£<OH]5 (e) l^iTJ: 9 [C, # 

st, m^mmm vmm 63^ %m 

65ir, ^—^7^6 6 ttim$i£fttzh<nX&>Z)o so 
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[0104] :oHW56H y-hi^54, 

6 5te, £1^5 8&tm»l5 6®iiLT^i&^&f& 

6ii f&ttjgis 8&i;«5 6zmmi,xm*#mm 

[0105] z<d£ o\c*nm<DMn5iz.frfrz>¥mt£ 
l«^Tv^5f:4(), am/is 

20^:Pfe^^l^r^>^V^^(7)i:^oTV^^ 0 

4tl^«*c, ^s— 8MSHL6 1 iaoT^-y|p$ 

[0106] 

^f&&mx&(DM\<^0ki*xftte o^t &x% , Mtcrtt 

[g|®^1W*t^tte^] 

[Hll] iC^^S^y^-^^ife 
[HI 3] «^O^i(Dli3 

[SI 5] **W^H16^»ll8 5tc^^63iy^^^*fe 

[in e] ajfco^^r/u^^^wat^^^wffss 

B<o«iSxa(7>-8P^^i-»fffiH-CfcSo 
[**©RB] 

1, 2 1, 3 1, 5 1, 110 

2, 22, 120, 130, 140, 150 
2a, 22a, 4 2, 6 2 ^>^^h^ 
2b, 22b, 43. 63 ^l^^^YW$. 

3, 23, 36, 56, 135, 145, 155 &m 
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4, 

5, 

7, 

6, 

8, 

7L 

9, 



2 4, 133 «wr (»2<anmttiuiK) 

25, 121 ^1 OffiiH'** — ^ 
2 7, 122 gS2<OlEi8S^ — V 

2 6, 123 mi <ommt&mm 

28, 40, 60, 134, 144, 154 ggc 



29,41, 61,132,142,152 j? i 



1 0, 
1 1 , 
1 2, 
1 3, 



2 0, 4 4, 

3 1, 3 9 

3 2 tlf<9 
3 3, 13 1 



6 4 SMiR 



14,34,45,65,135,145,155 g£ 
1 5, 3 5, 4 6, 6 6, 1 3 6, 1 4 6, 1 5 6 & 

32,52 ^mmmm 

3 3, 5 3 LDDJf 
3 4, 5 4 hfl£ffi 
3 5,5 5 K**— 

3 7,5 7 #PSJ1 

10 3 8, 5 8 mmm 

141 l4(Z)£i/^-y 

143 m3<omm*&mm 

153 J|!4 0j||IMfcftlt 



(a) 



fe 


y 


v////: 
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(a) 



72| 



72a 



.73 




(e) 



72s 


( 


V/////; 


1 ^ 


mem 



Ff — 4M104 BB04 CC01 DD03 DD05 DD08 

DD15 DD16 DD17 DD18 DD75 
DD94 EE09 EE14 EE16 EE17 
EE18 GG09 HH15 

5F004 AA03 AA16 CB01 CB14 CB15 
DBOO DB07 FA08 

5F033 HH11 KK11 MM01 MM02 NNOO 
PP26 QQ09 QQ10 QQ12 QQ16 
QQ21 QQ35 QQ37 QQ39 QQ48 
RR04 RR06 RR08 RR21 RR29 
SS11 TT02 TT04 TT08 W01 
WW01 XX04 



